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▪ High activity long life radioactive wastes need to be isolated for a long period of time ⇒ Deep 
geological storage
▪ Stable and low permeability rock formation required
⇒ in Belgium the studied formation is Boom Clay
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To be filled with a granular 
material
Craye et al., 2009
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EXPERIMENTAL CAMPAIGN
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▪ Samples preparation
Initial core Extracted samples Saturation Optimization Finished samples
39 mm
34 mm 13 mm
15mm
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Air flow 0,8 m/s
EXPERIMENTAL CAMPAIGN




Identification of the bedding
direction
Dimensions at saturated state Dimensions until dry state
Hole filling and 
binarization
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DRYING KINETICS
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▪ Theory of porous media convective drying
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▪ Theory of porous media convective drying
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▪ Theory of porous media convective drying
EXPERIMENTAL RESULTS
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▪ Shrinkage
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𝑞ℎ = 𝐿𝑞 − 𝜷(𝑇𝑎𝑖𝑟 − 𝑇𝑠𝑢𝑟𝑓)




















𝑉𝑇 = −Γ𝛻𝑇 + 𝑐𝑝,𝑖𝜌𝑖𝑓𝑖 𝑇 − 𝑇0 + (𝜌𝑣𝑓𝑣 + 𝑖𝑣)L
Heat storage
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▪ Mechanical model
▪ Expressed in effective stress                              
𝜎𝑖𝑗
′ = 𝜎𝑖𝑗 − 𝑝𝑔𝛿𝑖𝑗 + 𝑆𝑟,𝑤(𝑝𝑔 − 𝑝𝑤)𝛿𝑖𝑗
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▪ Non linear elasticity :
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NUMERICAL RESULTS
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SENSITIVITY STUDY




▪ Boundary layer model in FEM code:




▪ Temperature at the environmental node 𝑛4 : 𝑇 = 25°𝐶
▪ Transfer coeffcients: 
𝜶 [𝒎/𝒔] 𝜷 [𝑾/𝒎²/𝑲]
0.048 53
Gerard & al, 2008
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▪ Samples put into chamber with controlled suction (saline solution)








Van Genuchten formulation : 
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BOOM CLAY COMPOSITION
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▪ X-Ray tomography characteristics
▪ Cross section acquisition using a X-Ray microtomography
Julien Hubert QUESTIONS 19/06/2017
MATERIALS AND METHODS
Skyscan 1172
Source Voltage = 100 kV Filter = Al 0.5 mm
4x4 binning = 900x666 pixel 
radiograms
Pixel size =  27.27 µm Exposure time = 510 ms Rotation Step (deg)= 0.65
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